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Abstract
Pterin based compounds have shown some promise as potential antifungal compounds; however, their low solubility in most organic solvents makes the synthesis of these compounds tedious and difficult.
Work is underway to do some of the steps of the synthesis in a different order to avoid the solubility issues. The goal is to be able to synthesize the final furan intermediate before adding the very insoluble
pterin group in the final step to bypass any solubility issues that were encountered in synthesizing this molecule. First, the chlorinated furan intermediate underwent a reaction with NaN 3 to convert the chlorine
group into an azide group. Currently, work is being done on the second step, a DBU amidation to convert an ester to an amide group with a BOC protected amine.

Background and Goals
Compounds containing the pterin ring system (the
nitrogen-containing rings shown in Scheme 1) have shown promise
as potential antifungal drugs. However, when synthesizing these
compounds, solubility issues occur because of the insoluble pterin
group. This makes subsequent reactions on the furan group (the
five membered aromatic ring with an oxygen) attached to the pterin
very difficult and inefficient to run, as the reaction conditions have
to make the product soluble, meaning less than ideal solvents are
required for those reactions. A new strategy has been proposed,
where the pterin group would be the last thing added after all other
reactions were completed. This would be more efficient because
the compound without the pterin is soluble in a wide variety of
conditions, and the product would only encounter solubility issues
once all the reactions were completed. The following synthesis was
proposed.

Synthesis/Results
The first step of the synthesis, converting the Cl group to the azide
1
group, was done successfully (verified by H-NMR) in high yield
(80%). However, the second step has been unsuccessful, despite
several conditions being tried. It appears that the product is
successfully formed, but is subsequently destroyed in the workup
step, as evidenced by the NMR stackplot below.

Figure 1. 1H NMR stack plot of the aromatic region over time and through workup. The top
spectrum is of the starting material and all of the reagents for this reaction before heating.
The second spectrum from the top is the reaction after 10 mins at 60°C. The third spectrum
is the reaction after another 10 mins at 60°C. The bottom spectrum is the reaction after
workup.

The spectra before workup show product aromatic peaks
growing in at 6.90 ppm and 7.15 ppm as heat is applied, and
the starting material peaks at 6.55 ppm and 7.10 ppm
decreasing. However, after workup, these product aromatic
peaks are completely gone. As the amide peaks started to
disappear at 7.50-8.25 ppm, two singlets started to grow in at
3.89 ppm and 9.90 ppm, and an AB quartet started to appear at
7.30 ppm. The suspected impurity is shown next to the plot.

Results (Cont.)
Various methods were tried to solve this problem:
• Different solvents such as methanol, acetonitrile, 2-propanol,
and DMSO were used to adjust the rate of the reaction and
eliminate any potential byproducts. It was determined that the
reaction works best in DMSO.
• Different acids and pH’s were used in the workup step including
2M HCl, 1M HCl, an HCl solution at pH 4, and an acetic acid
solution at pH 4. All of these resulted in the same
decomposition shown in Figure 1.
A new promising workup was done using an acidic resin, to
provide a non-aqueous source of hydrogen. Initial 1H-NMR
spectra showed promise as there were no signs of product
decomposition. However, upon addition of an acidic aqueous
phase, decomposition reoccurred. A column will be run in the near
future to purify the mixture so that the potential product and
byproducts can be properly analyzed.

Future Work
• Develop a non-aqueous workup step to prevent decomposition
of the product.
• Reduce the azide group to an amine using H2 and Pd.
• Add various pterin groups to the furan ring.
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